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Flooding is one of the most critical and destructive threats to human societies,
Received: developing cities, and their residents, which, if not prepared in advance and properly
28/05./2%24 ised form: planned, may cause irreparable loss of life and property to settlements, the strength of
?f,cl%eozgn revised orm: buildings, and urban facilities. Tabriz metropolis is not exempt from this threat due to its
Accepted: special geographical location and history of destructive floods. The crossing and
25/11/2024 confluence of the two rivers, Meydan Chayi and Mehran Chayi, and the heights of Aun
Publisher online: Ebn Ali in areas 5, 1, and 10 of Tabriz city increase the risk of land vulnerability in these
02/12/2024 areas, making this area one of the most important flood-prone areas of Tabriz metropolis.

The present study is of an applied type and the research method is descriptive-analytical.
The aim of this research is to zone and investigate the vulnerability of different parts of
urban lands to flooding and the factors affecting this risk in regions 5, 1 and 10 of Tabriz
metropolis. The criteria and sub-criteria affecting the occurrence of floods were selected
by experts and specialists, and then the MCDM multi-criteria decision-making model
and the AHP analytic hierarchy process were used to zone the vulnerability of the lands
G*"g;:""-" of these areas and calculate the role of each of the aforementioned criteria and sub-
Tesvitorial sp:.ia.,A,,,ngeme“. criteria. Using the spatial analysis capabilities of Arc GIS software, the final layers of
flood risk zoning and factors affecting flooding were prepared. By combining these
layers, the final flood risk zoning map and identification of safe and vulnerable areas of
the study area were determined. The research results show that 1 percent of the lands in
L N i the mentioned areas are in the very high risk zone, 17 percent are in the high risk zone,
“ 30 percent are in the medium risk zone, 40 percent are in the low risk zone, and 3 percent

are in the very low risk zone in terms of flooding.
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Extended Abstract

Introduction

The excessive population growth and the extensive damages caused by natural hazards such as floods have
made the issue of vulnerability assessment one of the important objectives of studying cities. Considering the
natural conditions of Iran, not paying attention to the issue of floods can cause irreparable damages. Tabriz
metropolis is also always exposed to vulnerability and damages caused by floods due to its special geographical
location and history of destructive floods. The vulnerability of the lands of regions 1, 5 and 10 of Tabriz
metropolis to floods due to the passage and confluence of two dangerous rivers, the Meydan Chayi and Mehran
Chayi , through the middle of the study area makes this region one of the most important flood-prone areas of
Tabriz metropolis. Identifying flood-prone areas is a fundamental step for flood risk management. The
importance of reducing the vulnerability of urban lands to floods on the one hand and the necessity of zoning
and providing necessary and sufficient information on the vulnerability status of different urban lands at risk of
flooding for risk management on the other hand increase the importance and necessity of the present study. The
present study is of an applied type and its method is descriptive-analytical. Its aim is to zone and examine the
vulnerability of different urban lands at risk of flooding and the factors affecting this risk in areas 5, 1 and 10 of
Tabriz city. The results of this study show that 1 percent of the lands in the mentioned areas are in the very high
vulnerability risk zoning, 17 percent are in the high risk zone, 30 percent are in the medium risk zone, 40
percent are in the low risk zone and 3 percent are in the very low risk zone in terms of flooding.

Study Area

The scope of this research is the northern lands of Tabriz metropolis, including areas 1, 5 and 10 of Tabriz
Municipality, located at 46°16'12" to 46°23'17" east longitude and 38°6'42" to 38°2'9" north latitude, which is
limited to the Aun Ebn Ali mountain range from the north, to Darvazeh Tehran Street and Imam Khomeini
Street from the south, to Tabriz-Ahar Road from the east, and to Eram Town and Azariaijan Square from the west.

Material and Methods

In the first step, data, maps, photographs, and determination of the main priority criteria and relevant sub-
criteria were collected using field and library methods, using standards, expert opinions, and flood occurrence
statistics in the study area. To zone the vulnerability of the lands of the study areas, six effective variables with
layers of 1- slope 2- height 3- distance from rivers 4- distance from green space 5- distance from streams 6-
distance from canals, along with 5 sub-criteria for each criterion that are effective factors in the occurrence of
floods, were used and examined. Each of the variables defined in this study is a main criterion and each main
criterion is divided into several sub-criteria, the definition of which sub-criteria increases the accuracy of the
calculated weights and ultimately the optimal output of zoning maps of high-risk areas. Also, to assess the
damage caused by floods, we have used the variables of the age of buildings, quality of buildings, building
density, population density, distance to rivers, open space and land use in the study area. In this study,
considering that several criteria and sub-criteria were used to determine the vulnerability of urban lands to
flooding, the MCDM multi-criteria decision-making model was used, and to select the best option based on
different criteria through pairwise comparison, the AHP hierarchical process, one of the most widely used
methods for ranking and determining the importance of factors, was used.

After determining the factors from the existing digital maps, written documents, statistics and various reports
were entered into Arc GIS software to prepare the maps and the required information after editing and defining
topological relationships. Also, advanced models such as AHP and SAW weighting were used to zone the risk
area. After determining the matrix and the two-to-two relationship of the factors, the specific value was
calculated by Choice ExPert software. After determining the weight of each factor in the Arc GIS environment,
we multiplied the prepared weights in each of the layers, so that a flood risk zoning map was obtained from the
combination of layers in the Arc GIS environment. AUTO DESKMAP software was also used to digitize the
existing maps. Given that land suitability analysis is a multi-attribute problem and can be performed using a
Raster model, Arc GIS software was selected for multi-attribute analysis operations and the UTM coordinate
system was considered for them.

To examine the vulnerability of different parts of the study areas to flooding, after weighting each of the criteria
and sub-criteria determined based on the AHP method in the GIS geographic information system, it was
categorized into five groups from very high to very low vulnerability. Based on the identified criteria, which is
the first part of the AHP analysis, the candidates were evaluated. Using pairwise comparisons of options, each
of the criteria was prioritized. The purpose of using the analytic hierarchy process technique was to select the
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best option based on different criteria through pairwise comparison. It should be noted that for weighting and
combining the layers, by presenting a questionnaire to expert experts, the factors determined in this study were
compared and their importance was valued from 1 to 9, so that the value of 1 indicates the equal importance of
two factors and the number 9 indicates the very high importance of one factor compared to another. After
collecting the opinions of the experts, all factors and criteria were compared two by two using the Expert
Choice software and placed in the weight matrix, and the result was determined as follows.

Distane to Distance from Distance from Distance from Slope Height Criterion name
space green channels the river masil
0.088 0.182 0.205 0.224 0.158 0.143 Weight relative

Result and Discussion

Relative weight maps of each of the criteria (elevation, slope, distance to the stream, distance to the river,
distance to canals and distance from green space) and the determined sub-criteria were prepared based on the
level of vulnerability of the lands of the study area. In this stage of the research, for zoning and preparing a
flood risk map in the lands of regions (1, 5 and 10) of Tabriz metropolis, the maps obtained from examining the
layers effective in flood risk were integrated again in the Arc GIS environment and the final weight of the
layers and the final flood risk zoning map in the study area were produced. Which were identified with
different colors of the points with very low flood risk and very high risk in the study area map. The prepared
zoning map shows that approximately 1 percent of the lands of regions 5, 1, and 10 of Tabriz city are in very
high risk zoning, 17 percent in high risk zoning, 39 percent in medium risk zone, 40 percent in low risk zone,
and 3 percent in very low risk zone in terms of flooding. In the final step, the flood risk zoning map was
combined with the land use map on the building density blocks, and a new map was created with the flood risk
zoning in the building density blocks of the study area.

Conclusion
The present study examined and zoned the lands of regions 1, 5, and 10 of Tabriz Municipality by selecting 6
influential variables along with the relevant subvariables. The layers were classified into five normal units from
1 to 5, where the number 1 indicates the lowest risk and the number 5 means the highest risk of flooding. Then,
using the AHP method, the relative weight of the aforementioned layers was calculated separately and the
zoning map of each of them was extracted separately, which in the present study, each layer is marked with
different colors in the zoning maps. Several methods have been proposed for determining weight, including
ranking, attribution, and pairwise comparison methods. In this study, the pairwise analysis process method was
used to weight the criteria. This method and the results obtained are consistent with the methods and results of
the research of Mousavinasb et al. (1403), Mohammad Doost et al. (1403), Vojdani Nozar et al. (1402),
Ghanbari et al. (1402), Zarei and Keshavarz (1403). The results of this study show that 1 percent of the lands in
the aforementioned areas are in the very high risk zone, 17 percent are high risk, 30 percent are medium risk,
40 percent are in the low risk zone, and 3 percent are in the very low risk zone in terms of flooding. Using the
final zoning map and the zoning map of urban areas, while identifying safe and vulnerable areas of lands in
areas 1, 5, and 10 of Tabriz Municipality during floods, appropriate management strategies for proper planning
and necessary preparedness to deal with floods in vulnerable areas of the study area were expressed, along with
predicting the extent of damage caused by floods and strategies to reduce damage and adjust the damage caused
by floods in the study area. The results of the present study and the final zoning map of urban lands located in
areas 1, 5 and 10 of Tabriz metropolis, based on the level of vulnerability to flooding, indicate the presence of
canals, rivers and streams along with a decrease in height and slope in the south and southwest of the region, as
well as the presence of heights in the north of the study area, making the lands of these areas vulnerable to
flooding. Therefore, it is proven that most of the urban settlements vulnerable to flooding (18%) are
concentrated in the south and southwest of the northern lands of Tabriz city.

1- About 18% of the study area is at serious risk of flooding, requiring the adoption of necessary measures to prevent
human, financial, and social losses in these areas.

2- In the northern parts of the study area, due to the high altitude and steep slope leading to the Aun Ebn Ali Mountains, in
order to prevent mud from flowing into urban streets and its penetration into various uses and to prevent damage during
heavy rainfall, the need to create flood barriers in the required places becomes apparent, such as the end of Yousef Abad
Street and Shahid Beheshti Street in District One, the end of Vali Amr Street in District Five, and Rezvan and Beheshti
Streets in District Ten.

3- Continuous dredging of Meydan Chayi and Mehran Chayi and other channels and streams located in the danger zone
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4- Preventing unauthorized construction and preventing the expansion of the city in the area of Meydan Chayi and Mehran
Chayi rivers

5- Increasing vegetation cover in accordance with the climate of the study area in areas where a high risk of flooding has
been identified and preventing the change in use of this type of land

6- Non-issuance a building permit for underground applications in the southern and southwestern parts of the study area,
which have variable heights and steep slopes.

7- Establishment of fire departments, rescue centers, and necessary machinery in the southern and southwestern parts of the
study area.

8- Vulnerable uses should be removed from flood-prone areas or moved to appropriate locations in the study area.

9- Providing necessary facilities and incentives for urban regeneration and reconstruction and retrofitting of dilapidated
urban fabric located in lands with high vulnerability risk in the study area

10- Preventing the accumulation and dumping of waste on the Mehran Chayi route and Meydan Chayi

11- Improving the urban sewage system and not using it to repel floods and taking necessary measures to repel surface
water in the entire study area.

12- Providing necessary training to citizens of the study area regarding floods and solutions to deal with them

13- Timely forecasting of flood risk and establishment of urban and public warning systems in the study areas

14- Continuous monitoring and evaluation of the measures taken and the relevant programs.

Key words: Tabriz metropolis, flood, urban land vulnerability, zoning, Arc GIS, AHP.

References

Abedini, Musa; Nezafat, Behrouz; Pasban, Amir Hesam. (2024). Zoning of flood risk in the Balikhli-Chay
River with different return periods using the HEC-RAS hydraulic model. Geographical Space Journal,
Islamic Azad University, Ahar Branch, Volume 24, Issue 86, pp. 1-23. (In Persian)

http://geographical-space.iau-ahar.ac.ir/article-1-4021-fa.html

Adil Akallouch, Ayoub Al Mashoudi, Mouloud Ziani & Rachid Elhani. 2024 " GIS Application in Urban
Flood Risk Analysis: Midar as a Case Study " Open Journal of Ecology, Volumel4, Number 2,125-148

Aidi Huo, Muhammad Ibrahim, Waheed Ullah, Safi Ullah, Adnhan Ahmad, Fanggian Zhong.. "Flood
vulnerability assessment in the flood prone area of Khyber Pakhtunkhwa, Pakistan" , ORIGINAL
RESEARCH article. Front. Environ. Sci., 19 January 2024. Volume 12.

https://www.researchgate.net/publication/377814547 Flood vulnerability assessment in the flood prone are
a_of Khyber Pakhtunkhwa Pakistan

D.J. Wagenaar, R.J. Dahm, F.L.M. Diermanse, W.P.S. Dias, D.M.S.S. Dissanayake, H.P. Vajja, J.C. Gehrels,
L.M. Bouwer.2019. " Evaluating adaptation measures for reducing flood risk: A case study in the city of
Colombo, Sri Lanka", International Journal of Disaster Risk Reduction, 37 ,10.

Ghanbari, Abolfazl; Amirian, Sohrab; Amirian, Yousef. (2023). Assessment and zoning of flood risk in
Kermanshah city, application of remote sensing and GIS in sciences Environmental, University of Tabriz,
Volume 3, Issue 9, pp. 105-131. (In Persian)

https://journals.tabrizu.ac.ir/article 18315.html

Hedayati Dezfuli, Akram; Qasabi, Zahra. (2014). Flood investigation in Golestan province from a synoptic and
statistical perspective (case study: March 2018), Journal of Applied Research in Geographic Sciences,
Kharazmi University of Tehran, Volume 24, Issue 73, pp. 210-233. (In Persian)

https://jgs.khu.ac.ir/browse.php?a_id=3802&sid=1&slc_lang=fa

Hualin Li, Shouhong Zhang, Jianjun Zhang, Wenlong Zhang & Zhuoyuan Song. 2023 framework for
identifying priority areas through integrated eco-environmental risk assessment for a holistic watershed
management approach”, Journal of Ecological Indicators,volom146.

https://doaj.org/article/d7beba62a7b24605b00747289b111ddd

Istak Ahmed , Nibedita Das(Pan) , Jatan Debnath , Moujuri Bhowmik , Shaswati Bhattacharje,2024 "Flood
hazard zonation using GIS-based multi-parametric Analytical Hierarchy Process" Journal of geosystems-
and-geoenvironment, vol 3, issue2 .

https://www.sciencedirect.com/science/article/pii/S2772883823000730



http://geographical-space.iau-ahar.ac.ir/article-1-4021-fa.html
https://www.scirp.org/journal/articles.aspx?searchcode=Adil++Akallouch&searchfield=authors&page=1
https://www.scirp.org/journal/articles.aspx?searchcode=Ayoub++Al+Mashoudi&searchfield=authors&page=1
https://www.scirp.org/journal/articles.aspx?searchcode=Mouloud++Ziani&searchfield=authors&page=1
https://www.scirp.org/journal/articles.aspx?searchcode=Rachid++Elhani&searchfield=authors&page=1
https://www.researchgate.net/publication/377814547_Flood_vulnerability_assessment_in_the_flood_prone_area_of_Khyber_Pakhtunkhwa_Pakistan
https://www.researchgate.net/publication/377814547_Flood_vulnerability_assessment_in_the_flood_prone_area_of_Khyber_Pakhtunkhwa_Pakistan
https://journals.tabrizu.ac.ir/article_18315.html
https://jgs.khu.ac.ir/browse.php?a_id=3802&sid=1&slc_lang=fa
https://doaj.org/article/d7beba62a7b24605b00747289b111ddd
https://www.sciencedirect.com/science/article/pii/S2772883823000730

Vol. 14, No. 53 Geography and Territorial Spatial Arrangement 1 155

Jalili Sadrabad, Samaneh; Zabetian-Torghi, Elham and Moradi, Pegah. (2023). Resilience against floods due to
climate change in development plans, Journal of Disaster Prevention and Management, Tehran Disaster
Prevention and Management Organization, Volume 13, No. 1, pp. 35-49. (In Persian)

https://dpmk.ir/browse.php?a_code=A-10-617-1&sid=1&slc_lang=fa

Meihanparast, Anise. (2019). Estimation and zoning of flood risk potential in the Tehran catchment area using a
fuzzy decision-making model, Journal of Geographic Information System and Remote Sensing Applications
in Planning, Islamic Azad University, Semnan Branch, Volume 10, Issue 3, pp. 106-118 . (In Persian)

https://sanad.iau.ir/Journal/gisrs/Article/934712

Mohammad Doost, Adel and Shamsnia, Seyyed Amir. (2023). Identification and zoning of flood-prone areas
using GIS-AHP (Case study of Dir County, Bushehr Province), Quarterly Journal of Geography and
Environmental Studies, Islamic Azad University, Najafabad Branch, Volume 12, Issue 47, pp. 152-167. (In Persian)

https://journals.iau.ir/article 702170.html

Mousavinasab, Seyyed Jahangir; Malek-Hosseini, Abbas and Shams, Majid. (2024). Analysis and zoning of
urban vulnerability to natural hazards, case study: llam City, Journal of Geographical Spatial Planning,
Golestan University, Volume 14, Issue 2, pp. 1-22. (In Persian)

https://gps.qu.ac.ir/article 200773.html

Prasoon Singh, Vinay Shankar Prasad Sinha, Ayushi Vijhani, Neha Pahuja. 2018. " Vulnerability assessment of
urban road network from urban flood", International Journal of Disaster Risk R, Volume 28, June 2018,
Pages 237-250.

https://www.sciencedirect.com/science/article/abs/pii/S2212420918303261

R. Berndtsson, P. Becker, A. Persson, H. Aspegren, S. Haghighatafshar, K. JonssonR.Larsson, S. Mobini, M.
Mottaghi, J. Nilsson, J. Nordstrém, P. Pilesjo, M. Scholz,C.Sternudd, J. Sorensen, K. Tussupova. 2019. "
Drivers of changing urban flood risk: A framework for action™ , Journal of Environmental Management
240,47-56.

https://www.sciencedirect.com/science/article/abs/pii/S0301479719303974

Raisi, Ahmad; Mohebi, Majid; Mirghaffari, Elham; Sargazi, Ruhollah and Goli, Samaneh. (2022). Zoning of
flood risk in Chabahar city using fuzzy model in GIS, First Conference of Iran's Qavi Crisis Management
Event. (In Persian)

Robati, Maryam; Karimi Saremi, Sargol; Munavari, Seyyed Masoud. (2023). Vulnerability assessment of urban
areas exposed to natural hazards of floods and earthquakes using the IHWP method, Quarterly Journal of
Geographic Information, Geographical Organization, Volume 32, No. 126, pp. 153-170. (In Persian)

https://www.sepehr.org/article 705645.html

Saaty,T.1980." the analytical hierarchical process: planning ,priority setting resource allocation” .NEW YORK
.Mc Graw — Hill.

Samadi Kouchasaraei, Bahareh; Danehkar, Afshin. (2021). A review of multi-criteria decision-making methods
in environmental studies, Quarterly Journal of Man and Environment, Iranian Association of Environmental
Specialists, Volume 19, Issue 2, pp. 106-124. (In Persian)

https://www.sid.ir/paper/1042256/fa

Sami, Ebrahim and Ebadi, Maryam. (2024). Zoning of urban flood risk using Analytical Network (ANP) and
Fuzzy Logic, Case Study: Maragheh City, Quarterly Journal of Urban Ecology Research, Payam Noor
University, Volume 15, Issue 1, pp. 171-186. (In Persian)

https://grup.journals.pnu.ac.ir/article_10668.html

Toosi Ardakani, Alalah; Golkar, Kourosh and Fallahi, Alireza. (2024). The role of flood-adapted urban design
from the perspective of improving risk perception (A systematic interdisciplinary review, Manzar Quarterly,
Nazar Art, Architecture and Urban Planning Research Institute, Volume 16, Issue 66, pp. 32-43. (In Persian)



https://dpmk.ir/browse.php?a_code=A-10-617-1&sid=1&slc_lang=fa
https://sanad.iau.ir/Journal/gisrs/Article/934712
https://journals.iau.ir/article_702170.html
https://gps.gu.ac.ir/article_200773.html
https://www.sciencedirect.com/journal/international-journal-of-disaster-risk-reduction/vol/28/suppl/C
https://www.sciencedirect.com/science/article/abs/pii/S2212420918303261
https://www.sciencedirect.com/science/article/abs/pii/S0301479719303974
https://www.sepehr.org/article_705645.html
https://www.sid.ir/paper/1042256/fa
https://grup.journals.pnu.ac.ir/article_10668.html

Geography and Territorial Spatial Arrangement E3 156 Vol. 14, No. 53

https://www.manzar-sj.com/article 183999.html

Vajdani Nozar, Ali; Givehchi, Saeed. (2019). Presenting a flood risk assessment model in Hamadan province
for the purpose of classifying vulnerability and possible consequences in population centers, Journal of
Housing and Rural Environment, Natural Disaster Research Institute, Volume 42, Issue 181, pp. 119-132. (In Persian)

https://jhre.ir/browse.php?a_id=2339&sid=1&slc_lang=fa&ftxt=0

Valizadeh Kamran, Khalil; Dalirhasannia, Reza; Azari Amaghani, Khadija. (2019). Flood zoning and its impact
on land use in the surrounding area using drone images and geographic information system. Journal of
Remote Sensing and Geographic Information System in Natural Resources, Islamic Azad University,
Bushehr Branch, Volume 10, Issue 3, pp. 59-75. (In Persian)

https://journals.iau.ir/article 668470.html

Wenyan Pan, Mengwei Yan, Zhikun Zhao & Muhammad Awais Gulzar. 2022 " Flood Risk Assessment and
Management in Urban Communities: The Case of Communities in Wuhan" Journal of Land, volom 12, issue
1,1-14.

Yared Abayneh Abebe, Ghorbani, Igor Nikolic, Zoran Vojinovic, Arlex Sanchez.2019. " A coupled flood-

agent-institution modelling (CLAIM) framework for urban flood rismanagement"”, nvironmental Modelling and

Software 111,483-492.

Zarei, Saeed; Keshavarz, Saeedeh. (2024). Zoning of flood risk in arid areas using AHP-FUZZY hybrid model in
Dashti city, South Iran, Quarterly Journal of Arid Biom, Yazd University, Volume 14, Issue 1, pp. 47-60. (In Persian)

https://aridbiom.yazd.ac.ir/article 3438.html?lang=fa



https://www.manzar-sj.com/article_183999.html
https://jhre.ir/browse.php?a_id=2339&sid=1&slc_lang=fa&ftxt=0
https://journals.iau.ir/article_668470.html
https://aridbiom.yazd.ac.ir/article_3438.html?lang=fa

" S h ~ .,

[ SIS bl bl7
gL P v 4%
e YYAY-0YYA :,t;/"f/it Frio-rrYyY :thw‘
b

3

uv"'ﬁ ygi{!ly

Juw gl (15 920 30 (5 2w (9151 (S PN T (Sdigs 9 Sy

(5209 000U 109 8 ) Gblo 359 yg0 Aigad)

Y #Y . \ “ . .
Ggwgo dataw o ¢ (B HLw (g )l s ¢ M (F i gy

dm,"j_’v Je

RV

Ol g axwg Jlo 50 b e o5 i golgzr (sl p Mg o 0 e g o 8 Sl 3 (S e
o g Gl ol)ns il (Koo guo g 1 yaobp g (LS ;éhi I O yguo 40 9 Wbl 0 L@QT
Cdeds 35 3 RS 03k 3513 (5 e Dl g diyl plSoinl oolSigSw 1 1y 6246 e
99 W g Hgn ol (Siwnd S (2 3] e y50 (G o £ 989 Bilg 5 0 g (LSS Cundge
b3 Gy el Vo9 80 @bls y0 «egnlnger Gleliiyl g «aly Gl 3«2y plasor Lo,
- LS 35 o Bl (3 ytogen 31 (K9 41 Ty 00900 ol g 0010 (i l3l 1y bl oyl (2,1 (633 0y couman]
SBup wdl oo (Sheloi- Shogi (Gind (g5 9 6O £ I ple gl alei o0 i 2 eed
A5 Jolgs g S il 50 (63 8 ilichn BUS (g 324 commsl (oaw) 2 9 (sbaaite im0
i £5-89 2 )10 U Gy Lma 25 9 o jlare sl 1 o M N0 9 B 3bLio 0 o0 blo (ol
9 Gbloe ol (81 (sl (Gt sl s 9 SR 005 (ymaaiio 3 ¢y Lulieds 15 bausgi
5 «MCDM' olumossiz 5 ymsF i St 31 35500 (510 jlixa 25 9 1 lono 31 oISy (5 msloxo
AIC » 413800 5 S50 Juloni a3 oolisus! b g 418 55 6 po9 «AHP™ 51 yoaladaw Julows' aiyT 58
Lo ol Gl b w05 antd 535 S 32 S5 Jolge 9 S s3> guivaiey 2l oY «GIST
3055 (asiuo aslllas 5590 09ume g3yl g ool UG (Lol 9 Jows plas oty (2l i
W ool s 60yl jhas guisdigy 30 jaie @bl oolyl 51 aoyd ) ard oo oL Guliznd gulis
3 =S s shs gy o woy0 ¥ g Jhs oS Ay j0 vy P g Jhas wuo o Ye b sk vy

5510 51,8 (5325 o Bl

ladilain—(s e Sl 9 Ll
Y 55lod OF Jl IF-Y (bianns
VX[ A el o b

VB 1oAY 20555 s 6
VY (08108 158yl g ,b
OV-IVA : lxio

uw B

S5 TAT B

| meeTYYY i

e £

igoals slaojly

moamw | o 39 g el DS
(G (5 e 2815l Sy
«AHP» «Arc GIS»

dodd

@Lm."j (;LA é’l—a.ﬁdd ‘) Lg‘od)v.mf s_:‘)Lm} AJL»MQE J..:"GA A_JL..MD'A.: Gsu...]a db)b ‘.J.’)SR_J)?LA )‘ é) J.o.w
5 ) Ao 8 Jew go8s Jlas (5 yme ) 0jlgen 5 plnl j5iS il lodas slaisy 0,5l 0 35 H5iS

9 GALA.AJ) Gl 0 Q‘ )‘ LT..ML: A_J‘)LMA} w.slj_‘é‘ 9 A_J)L.w Ls‘)" TS WY dbl.uc bL?u‘ L oue ).u Lbu‘ L)“\"'“"

1. Multi-Criteria Decision-Making
2. Analytical Hierarchy Process
3. Geographic Information System

.(\V\ AREAY ‘LSQL?-C

Hazrati_yosef@yahoo.com
sattari@iaut.ac.ir
ms.moosavi@iaut.ac.ir

Ol 3 e ooMawl 15T oK ¢339 i Mol (s 4T3 (5 3l s § (5 yloo 05 55 (5 3 low el (6 555> (g9l —)
(J g 000t 35) -3 o1 33 g o Duwl 15T oLELNS <3 i A ¢ 53l s § (5 sLoro 09,5 HLuiiails -¥
012l 2 oMl 3T SLRS1S « 33 yui' >l (5 5l yoeils 9 (5 Lo 09,5 HLdLiw! —F


mailto:sattari@iaut.ac.ir
mailto:ms.moosavi@iaut.ac.ir

BY olas IF Jlo oY oyl

VOA B (of dtains — 5y sl g Ll yia

So= e Slodyae DL 4 Wl oo e wad slagl > £989 loj )0 (e sk Sl mee S0 poe
bl 5l 56 sl slac s 5 Camor g, o8y el Gl 3. (FF D FY (L San 5 wsb)
oo SBlacal 51 S5 a4 s pdicam] Sbj)) Egoge Bl oo corge o jad Lame g oS a4 Sludl g and
Solg > wiis ol S cows T plaz Glojd 2t o5 Slegoge 51 (S 0gd Lo b g dalllas
azrgie |y ooy oS 5 Gl Sl 5 005 GRalidl a5 0 l5en byl jled aidS ()3 (b oS ol oad
OBY NVFY (bl 5 oo )les) Consl 03905 Loy

Lo ,o |y b 6L 5l Jols slac )l e i i o 51 256 Sl L ledbl 5 LT slecul 4
Bao b 5o e bl ol gy0nl sl el Jow olag; 4 bgrye 5 (oaeb LD 0L, wuo 0 VIT ol
o=l 5o el o555 (VL Comal 5l sy O pB3 il g Gy, 838 (T 5l a6 Sl s s
Lo yaely )0 ol @l 5 ololid 1) 55w Gblie (e aid iy (sla g, 5l ealital b o)l oo L,
sloz b sl g a s jlaws Loz ax ST.00AY NV LS el 5 Cavgonesme) 0 ) (6,08 Cu i
balydanazg L0 N TV L See 5 JLlr) ol onis Jolo Sl Codbge Joe ;o bl 5,05 0 (605
Ol onl 5o a5 3550 5k 4 Aol Glacl s Wig o LDk 550 & azgi pas ol nl j5iS (b
(OHESe g S pyistems) 0,10 Dlydas [0S 10 (905 Jlom Copanl 5w >y Gialgy 5 Do 5
(Ve F VAN

5 Srdmaa! (e y dduen woyFe sl Jow £585 Bilgw 5 05y (2l CumBge Cloay 5y 5B
9050 Judoas e gl 58 5y M Ve 50 ) blie (poll 6 pdycal 0o )18 e 51 30 Sl lus
~09> Sleldf 092y g anlllas 9,50 s0guze Loy 5l € ol ol 9 € plrplan Jlas p Loy, g0 (I
=2l 2 @3ly GlaolKugSn (s pdycam Shas i o sl Jdoas sdgazme cpl (Jled Ll j3 € Jecpl
les go Jad 0 55 BN 03 e Bbliacn Sipees 5l (St 1) adlaie (nl g osloialidl o plp yo | b lacy)!
oy & SrollisSw sl g & pzles F1 0 lojeed Comen (b8l Jidoar (603 (5lgel 5 cenliol dags
5 e oliiisSs ] Gliee SRl Jole (rpagd i (s 035l (nl Sl o 055 4 &5
S e Sl bl oSG 5 o Bblie (olulid W sl oald fow Logate (oanb Ol bl plp o
5 03l3s9) WS oo ool,3 ) J Sl 5l (oS (6T o ol oM S gunailaie el fow St
S92 5 905 3 el 50 68 (22l syl (1l g500 Cuenl alnli (O YA Koo
s oz om0 Siped o2l)) cilizee Ll (g pndy ol Cumdg | (S5 5 03Y Sledlbl dgd 5 ganany
a3 oo Ghaldl 1) pole ety &g pd s Sl K3 (Sgm 5l S Cu e s

oz @o)lie & plgiee & Cansl Ay S50 gdse (nl b LIS Glnl s Gl )0 S Slategn
Slosliiwl by (60— oM Jlas oy & pladl Lmghy )3 VY TV igole 5 oolw) 090i o)L o
Stz ot SLedlbl slaan ol jolane (ul (6l Wlodged aslie 0 50 (551 Blate 5 ANP» 4Ll [l
ooy ookl praz o515 5 Sloitlos oS15 «ipmeg oyl il 5l Aol wanl )T 5l akols glis | s

VA8 0, lods g 1 a1 3 edms s s,



BY oo IF Jlo VoY oyl V08 D (ot il et sbel Ll

aids LolS yhg, o loyl Gaals g by 40,5 Jloryse b Cales 4o 9 00 (g5l (55 €AICGIS» laa (o laasY
SYL LS 5 SUs (Fuzzy) 5 (ANP) sla Jae eils 51 Lols gl 0505 s | oHlws saisaigs ool
L)l epgn Gialel g (634l al B 50 05f0 &g 0 5 wbl oo DM (Vb Sy b Bblie pani o Lo
Dol 485 5158 Il e 0l (gaiaig sk (nl Sl

0,99 b sl (odls asleog; jo DM £585 (gonaigy 4 pladl Glasdllas o (V N F-T (L Sen 5 (o)
«HEC-RAS»  Sds, 00 Joo 31 O 0,bloes (gaindigy gz los )7 Joo )| liwl jo el glacass'sl
sleslaiwl L e 0l plseil (5 0955 (slmosls ijls oy KHEC-GEORAS»  8ldl 55 b 5l 5 ool oolaul
L5 a5 5wl (sl Lol 42325 olol s 1008, g ytas] ol ilin (slaciut 5l 590 <Hyframs l53lo 3
5 Sl Dz als gl jo coles jo ad (asie iz GlcuiS il o)s0 b Dl ganaiy, 5l Jol>
Sl s, e, 45,55 3l s 5 LS sl il g, Sl sirasgy ol
losls sloiay |y (D iy lolp 6l0g) O celin (8805 5 (F5Sas 6 & (G2 65 S
wilain (6 iy oyl 4 oat ololit gloasls 5l oslital b _iagy ;o (VO ) F-Y ol Kan 5 L))

A2 oo il Goiod gl a8 wilasS sy «HWP» gy 5l eolaiwl b alils g s ol 50 18 (5,0 s
9 ge 4l (6 pdgl Glies 31 G5 058 5l g Sl 1055 (6 Syl aRlie g g S5
bl Jloa! flmn blie jo p3Y sla g, a0l g o0 poe Oliladl 5 acoglgl 09290 Corog calil |
ilodged asine |y gam

Sl i, casilEog, U alols ¢ sl )b i 5 (63 Jow 5l oolainl b S slallas 50 (VE4) €0l lSan 5 ounsi )
b3gazs (gl €AIC GISy l38le 5 Jases 1o o Hlas 0sdll sblio olulil 4y pladl o) ol 5 gl o 221
Gt Jlad g Jla ol 55 ol bt s s | sloaigy 45 sms e oS gl cilosgad Jledy i
Sl 80l -l agn 5o i Jlealr 655 e i 5 W0 18 O g Sl Gla it 0 (S adlate
oSl 5l b 6 ed (el g dnngi jsle a4y oS Wage ilae (M S ples A2d (185 k5 o b ol
Dl (6 S sl

Sledlbl la g &8, i Ll IS oy d plaBI L gl 0 (OVFA Y-V Sen 9\551151)
L asdlae sl oboged (iST o locs (55, 0 o 35 503 b o(g e oo Dlplas b5l 0 «GISH L8l e
058l 6o (6 ] 3,50 40 ) (gaiads))l sl i lace ;o Jaw e 3blie (goaiy 5 B8 olulis
S Bblie o Slali zals ;0 1, «GISH Jos 0 p)l5 Gubizs cpl ] o ogdle amd coddl )l o pl s 4o (5,000
Baa b «GIS» jl eolaiwl 38 1ai b caadllas () jo oadiolpiinn 41,800 0,50, a0 oo lid |y fow dxies

“'”Scs" o few bojylwe jo s’l—" SRl a ‘)Q‘ 9 L g

! Akallouch, et al



BY o)los AF Jluw IFo¥ ybune

VP B (ol diibaine— (5 pguds Gllol g Lidl 3

s (Tripuray Sl s e il 5o s 2ol slolid 4 pladl glaslllas )5 (V- YF ol Son 5 ' Stiayl)
50 aalllas 0550 dilate Ll Slolis lp «GISH Lol yon «AHPY (5,0 aludes Judos a8 050503
oSl ey Lyl (e9050 loadss ol Sl jshaie (nl gl yebl A g al w85 S 4 Je s
3hoolaiwl Ly Loyl plad (e (o295 dmmmliio o ile G o (gaipaiilo oo cilizie Slink 4 43,
L aalllae )50 ailate Jouw slas (ganangy L8 Zoled y 0d angd jably 10 (ool (35 et 51 AHPY
hlo Ko ddhio o L anlin jo ,las y ddlaie a5 ologylis asallas ol .ol 4y «Arc GIS» jl oolau!
=l 50 G i o] a5 el (2o, AVY) o855 b g (o )0 FAIFY) (65,0laS o) o515 (o yidion
sl 00l T38|, aw oz

I R N A WE S T NI - XU WP RI PN S SN S A RN GEPRNEPRY)
Sl wsged adll adlate ol )3 Jew Jla> 2l s Srdyes] Gln Sz oostde wsz kS
1 AL oy bsgte (umez o515 008 (oo (b)) e ls ez elul 2 1y Je 2l o L ol sS
L AHPy (o315 alds Llod a8 SSS ey i 5 51l dboaileog) 5 b olSisin (s alols e
pleol adllae 8,50 ablaio 1o L plp 10 Gl caml mhaw obj,l sl «GISH L8l a> Sledb] pinw
ol s Baee Jelodis o5 addllae (pl cul adlate )3 Jow YL 60 cuwl A0 onias (LA s aSas
Cupie g (2l 59> 4 (gaied)| S5 4SS oo Al @l b)) sla by, ead oLl sla aLs
S (oo e (6 ]

Ol Bun oS wlesls plasl ez €ogee 505, 5uu] 835> 53 (59,90 dllas S (V- VY () Se2 5 J ellye)
Sy Ol addllas (ol )0 s Coygll 1o a8 2 pae sleasky sl sl ogr bl oLulis
55 5 Jems 0l (gl Jlaz a5 sboplis mlis w88 18 b5l 0y50 oz sz ez G b Sl aae
JrsS 0 05 el 837 (08 Jlod (GliwnsS 3blis ;5 9 0b5 (B g (o bl po (2LS by
il oszlr ol & wigaseie aalllas (al 5o ol oo s el 550l 8352 ol S pae sl ST (o)1
Szl sl a8 el iblis plliss 5 5sul glaass o amecun ) olibbe b)) ¢ly 655
i Coglgl o S e slaasl

LY-Ye LYY ol oloss o aelsz o ,las oo glasdllae ;o (VF ¥ YY) San 5 ob oobds)
5 slasges 5l eolaiwl Ly (Dempster-Shafer (DS) salg—i 45 ka5 5 «AHP» 5l o aldes o 01,8 5l eolasa!
Oyt 3 Sy Slskas Jelse (339 (V) 148 ool G151 (Sl laacdly wisgad (o)) Glogs Jyane dnolr
Ly s a5 Jlo s sl oo a8l g8 4 sl Jelge Jas (V) 0)ls dmels 8 o Sl 5|, o35G
9910l aelsz bl il oo 2ol dlugy jsbas axslr (68 ol 5 (Bl Glo IS ¢ ot CoaS1>
Sk Mg et g (e @l (dgs Cuglsl Wb o Sl o pae SoblB )8

L1stak Ahmed, et al
2 Aidi huo, et al
3 Hualin Li, et al
“Wenyan Pan, et al



BY oo IF Jlo VoY oyl VPY (D o e e islel s Ll

ol A5 el oas Al sy iy slo i 3l (Sloyez; (Ve Y18 o] e 5 i5lg) Loyt (6,%00 dnlllaa o
um l-:jmlfds MOSA UL..M.: G:L.: ')9'“"(5& salau lS.:)L:).m )09.:.015).@‘.::)0 6b)5A | 1299 Lg‘)" Lbu,«.g)

Sl eleaia oloul Gl oy, dlae cpl ol oad slpaioy (ol py OMSw) o Sleladl  JSio )]
aslol golS o YU jrals oS gloj amo oo Lis D2D1  Solisog uus Jow 5l eolatnl b SVl Sop gl

rSoilasl ;U 5l i VB o T mezs adiiBste 3b 90 ol 50 b oo (Rl Jew Sl il
ol 6,5l 6,5

DS oo g |y (ile e Coz ez a5 (FAY VR e 9YLS¢J ail) Lawgi (5,500 (63,90 dalllas o
S pde 09z,lez onl po ijslse pal B 1y S Slas a5 aiS e o 1) (Sosd g Sladl sladilse plesl IS
dole (e sl oo o biw (S LSe 2oz lkx S9d e 4Bl Sl g S Gl o S
ok e SIS s n L) oozl siladie ams o dil) Lo 1) goue Jow sla oo 5 Slassbe 5 0l 3
s sz lez 3l ooliil b ons ) Kan raws 2 ciims glb s aidd o L 055 lo Coms LS 0,5
e 3 5,58 5 elsr ndnaal g di s om0 4T (ulow loay S Jlogay 2
Obey Jsb 58 Jow sl 458 o5 w0 (LS Grizred by Joe (nl ot side s (ool (655 prea
WS 5o eSSy laeze p0 Ll Salis b alall o

300 55 105 (6,0 oM s i3 Jslse o (FV Y VA0S en 5 (g ) Lawsss 45 glaallae o
oy 3o S ppie Sl g s Sy )50 0 (2lgmgol Sl i Glail Sleladl colae gl 57z
Gowog, S calise Jloj 859> dw ,0 1) (5,0 OMw Hlas gl oo olulis Jalge oyl sl oo slpitn
4 53,5 Jlos g sages (BT g0 09,5 el S BB b o 50 Ll )l (g0l 55T Jgl 09, iged
Vb St g Cnlow 4 b o Jolge @ pgw 09,5 sl ol (6050 g9 9 (Fdi e 9 S5 )Lk
Sz ol g (ool Sl Glas (o pme 50 ) Rl g solasBl ad) b og S cnl il b e Dok
el o8 gl S pae ClbB Ll easlo (VL Sl 136 45 098 o0 (hled anal>

Simpeat L)l 6l szober D) Gua b addlas ool (VY VA (lSen 57 3 (mal) Sllas
4 by ledbl a5 ano oo Gl ) lax LSS oz o S g il oo Jow 3 (GBU (6508 Slosl> slaaSs
cozlez (nl WS (oo Lo e (el Ce s 3 o L) (Seolindg o Joe g () 5l ooliitl @lgs ( oulitlen
Slas; 90 .0g-d o ool glool> a6 pds ol i 50 ey (LB L e Bes a0 bLS ) 5l
Silwa s GlaS b oola las 3l i gl oy sl alu Vee BY gallu Vel ) csSiboygo b (Sas,b
ool Job (plwlid gl (Hlm (a3 ld 5 4t 8)5 158 ) 990 00l A (5 00y ] 5 00
Sl &St ol ps j0 00l Job duoy0 Fr 5l i 40 a5 Conl o sadline g oo dloul Jow 4 pdscan]

3l g G s 20 slae] s

Wagenaar, et al

2 Abayneh Abebe, et al
3 Berndtsson, et al

* Prasoon Singh, et al



BY o)los AF Jluw IFo¥ ybune

VY D (ol diibaine— (5 pguds Glalol g Lidl 3

Srdmal sy 5 ganaig O Bae el - ogs o el Gy 5 o) g5 51 2l e
oS b Ve g 00 Bblie o s cnl p NS, Jalge 5 Joms Sl (2% 50 (S5 (2| il bl
Splonn s 5 Lo slone 51 plaS o (i A alona 5 3blie (il (3] 5y ol (smaigy (sl 3bos
6yt AHP» 5| ealeds Jdo 0T )3 g MCDMD 6 Lonanin (6 a5 o oo 51 Ui £33 15,50
i Jolse g s sl canaiy b sbay €AIC GISy Ko Lo slacells 5l oolinul b 5 28,5
5 ool bLE olwlits 5 Jow Sl anaigy ol 428 o9 ed L (nl 330 L s )5 4l s e
Grdmcawl hs ganag, 10 5553 bl Lol)l las,e ) 4 ol jasdeivn dallae 5,50 80gumme s o]
s dg waoe Y i S Ay was e T davgie jhs as,o Ve ol e s VYool LS
5 i 6l elie 69,5 5l 1So]y 5 Ladal ;s SAeMLI T bl 15 (6508 Lo Ll 51 oS s

a5l s ol sl e 3l s 2 iy S5

axllo o g0 ddlaino
46 °16 " 12" 15 2 8ly 3,05 g o Ve g0 ) blie Jolis s i IS Jlods Lol ¢ gaios ] Boguxe
ol s 055 4, 4y Jlah 5 a5 Il by 38°27 9" I 38°67 42" 5 5,5 Job 46°237 17"
(e sl Gl glaailesg, o e plel (LLS Gl slatel 1o 5 lpd 05ls)0 (LLS 4 o9 55 (e
A 30 oo 5 Canl (o)l anlllas 550 dilate J2Is g8 4 550 5 OLLS Gl Slilse 4 5 sl Gl
G=b s S5 Cemex (N USE) esl ol Sguze bl 3 Glae g o)l S el 4 08 5l g sl 55 Sol
5y 8530 s Cemaz 5 5 i VOOASAY 5y 5 6,0 0 6y lome g (5l Cslas Colo 1 ¥AA Lo o]
OSLw (Vg0 ) Bblis) asdllas 5,90 83500t )3 3 i e Coraz Eli Lo )85 .0l g0 &5 OYYVYYA lagh
Llod 4y (VJguz) bl o LS 0V ) ¢ adlllas 8,90 Coluws ¢ ;LS YEFO) 5 005 0l S Colus il oo

Al oo IS 3 e Ailosgbliogym jo |y chmaz @S5 cp idnlylo LS o @ VAVF L) e ddlais G ST

OB R 80gume Camos oST,5 ) Jgus

(USSR 50 44) Caror o517 | LS Ccoluw | Wy S ez adlaio
\YYY \O-A V¥ YYAPSY ) adkio
Yax Y5Y- 2 R b adbo
YADN aAY 'YW YAYAOA Vo il
1 YF¥) Ve 1B0APAY e

OY9 G 6 o el asldles sai)



BY oylat IF Jlo AF+¥ yliamo

VAV L (ol allaio — (5 yquh slel g Ldl yaa

y Adliao 9 590 0390 Cauntd go Al

J

. P (V/\ / i gleal
N X & ) .
- ? - 1 o,las i

E' 4\\ v OFA 39 B ol 3T il unsdge
L ?1 /r, ~
A~ Y o lod 4l

4215000 4225000

4205000

= Ot 59 32305 i 34 Cusdgo
602000 608000 614000 620000 626000 88000 92000 96000 100000

4 1 1 L 1 L L 1 1 1 1 13 .)u“

4 5 Ol 39 300 30 Cuasdgo
_al>
c/\' A g 8- r
\\W \L % \. ¥ o led aidd
)
A s P 30 391 90 ¢ Ghlie Cumdge
0 0l ad

1o i ) U aw Gl Cundge

{ R |

e \/ \7\ {

1 1
‘\L;/
4
>4
D
T T
4215000
4219000 4222000 4225000 4228000
1 1
=
T T
4219000 4222000 4225000 4228000

A
e ————— Ve ers w B B i
b o 7501,500 3,000 4,500 6,000 Arc GIS 10
§ S
X \ y X v & 88000 92000 96000 100000
602000 608000 614000 620000 626000 i

R [XYREN MB,.« st

o3Y 1! 5 3lg

S )10 65l lejle jleadang VoY e e o b aalllas 0550 055 e AL )

5 52 G0 (g3l e Sglas S ()0 ed (655108 Blejle (B S s sloasis I Gleisle 5 Conez
A g oy olBiils «GISH 058

s sy olla lejle sloaiagy VYO e e ulde o iogh ddhaie 3595 slaasss -Y
ol 00l solazwl d‘o)‘}blﬁ ):’.SLQ:" 9 &5"5& 6L®u&c 9 @m

oolaiw! 8590 (sl 13810 5
Autodesk Map 2004 laiss oged Glalpg g gilwsesd, Oldos ploxil gl -)
Envi 7 Wyl segdy Jow Colu g paar (55l Sldes alxl 6l -Y
Expertchoice  138ls 3 oS 4y LaasY 250559 (sl «AHP» a8 iy Juw 5l oolatl -Y

9 329 s § Sloaitie i Cpetd (DAL 50,5 i 3,955 AV oold oL eSS g olxyl (gl -
5 Sl slaasy ool Jdo g Gw s o Gialpg j0 o laeaiz bl Judos all sl «AHPY Jas (gl 2!




BY oylads AF Jlu AF+Y yliamo

VEF L (o diboiso— (5 pgud Glalol g LS yaa

S plamil o509 09

(F JS09 05 25l 5ty 3 o plo] ol ] o — oy s o 3l sy
A 692 oly Ak g Sylarsld plaredr e ele g Gl eslaial &g 58 e o sl p Sl o0
5 s hgyan Hebaie ol gl el ol e alidis Sl (ol pad Sl pealide sla Jdos g0 o e
by o slojlas y g Jlocaglsl Lol slo,las osd § b uSe daasds daosls (5l mex 4 pladl slasbuls
Al pladl axdllas 8,90 ddlate 1o Juw Slas, Ll umes raastine a5 35290 oo lailinl sl eslaisl b

p
\ i -~P‘-‘ J"Jnsé)b,lé m 3613 Laslne g LnygaSls e ‘1

e — Gy
Cenyd 3l Laeols Jad) Laeols (g5l solal 1+ g) b @bl 1o o0guzxs jre sl Laa i agd g Laools ‘5);&5"
(85 42 5155559 BRI L
6o Juitiad old 53 Laesls guisainds ) D H
A Sl opse i iccustssy itz ‘ Jolge @ gots Lear¥ gaisaiw
U leaesl g B bl e e
I
- ) | — =
oty e 8l e (6 9T gar § BAL 5 e o oualinon glag s Jlas! Pex b e Jelee il S sm g s
ols s Jlazsl by ola (ol atE oo el il paalnes 0T 8
- .
ol ity oales 45 0dgs At Sy b gaosgaze (Ll
1+ 303 3Bl 5l 6 s dslllas 8390220 cpol 9 YLy
J U

ks ploxil ol yo ¥ S
OFY (B, )

Alols -V eli)| -V o -V o Gledbl sloa Y |y 30 eite s 5l Ghogly cnl ) i Sl sataiy Gl
s £585 1 S50 Jelse 51 a5 o JUIS 51 alols = o founs 51 alols =0 s (sLiab 5l alols -F baaslsag,
WK g PSS P POVEH RCIURC P PUECONS IS UU I VONE| [1 EHCIN IS 1L DS SR PSS ECO IR Tt
sl 350 &ilaie yo 5l) 6,15 5 5b 6lad by, m,m B alols wumaz 15T lazsle 1515 dalsy
e iz 3l e 2l 50 6 (2l (S pdican] ot 0 ASinl 4 Az g b Ghagh cpl 50 wlasd So s
oLzl glym g ol solaiwl «MCDM» 6 Lxsasz (6,5 pronal Jow 5l pl plo scwnl oals ool jLso sy g
515 5 AHPy (il peal il 0 T8 51 g asliio 3o b 5l i dises (sl lne ol an3S 0 i
lealds Lo ol 8 cenl oad oola il Jalge col (et 5 gy sl 02 0 slalts,
S5 IS 51 Sy anT s ol ot B,ea) VO Jlo yo oVl Ble’ selo .l ologs Lavsss «AHP»
Laosls (g 3lwoslel =V icewl 3 Jorl e ol 5 00l 03les L >3 sladunlio olol 5 a5 ol dasdlinis (5 8 puosss

(BP S 50 pglcanmdts Y led (33 dmmelima Y u e LSS

! Thomas L . Saaty


https://modir1.ir/%d9%81%d8%b1%d8%a7%db%8c%d9%86%d8%af-%d8%aa%d8%ad%d9%84%db%8c%d9%84-%d8%b3%d9%84%d8%b3%d9%84%d9%87-%d9%85%d8%b1%d8%a7%d8%aa%d8%a8%db%8c-ahp/
https://modir1.ir/%d9%81%d8%b1%d8%a7%db%8c%d9%86%d8%af-%d8%aa%d8%ad%d9%84%db%8c%d9%84-%d8%b3%d9%84%d8%b3%d9%84%d9%87-%d9%85%d8%b1%d8%a7%d8%aa%d8%a8%db%8c-ahp/
https://modir1.ir/%d9%81%d8%b1%d8%a7%db%8c%d9%86%d8%af-%d8%aa%d8%ad%d9%84%db%8c%d9%84-%d8%b3%d9%84%d8%b3%d9%84%d9%87-%d9%85%d8%b1%d8%a7%d8%aa%d8%a8%db%8c-ahp/

BY oo IF Jlo VoY oyl 190 D o adlae 5 yislel 3 Ll

Dbl e aliBre sla e ls wlaly a5 o s bl iores da sl 4y 20059 SIS ) Bas

......

Slaa il Al 6l g oo gl Sl (ag8) VYO -+ Bl Sge 42 5l aalllae 990 dllate ok g 4l
S e goad ool Ve ClBo L ploa il s 5,40 b3g00me Sl fwo o o2l (5,5
0399 mte 55 15|15 5 Caproz w51, AL 0 et e 4B (g5, 1 GATCGISH Las o a8
4t CATCGISY Lo s 13 T 4t g ey S OLL 3o gl bl 5o slaly Cond &2 5 _Slalllas
Sl ibizee gloa)l55 5 Laaal ol cogiflo bl gz g0 o5y goati jI o )giS8 (a5l g 00,5
e )y Sigdess daslgy el g alg 5l e 45 0B esliiul Gl 090 DLl g Loadds as
323059 9 “AHP» o sle glad iy o Juw 5l Hlas 80gamme (gaimaigy sl Gaisren Laial «ArCGISy |38l
,laie «Choice ExPert» |5 8ls ;5 lawgi 1o 55518 g0 ay g0 dlasly g (s yilo cpmnd 51 (s 090,57 colainl «<SAWY
5SS ey ], saha g slayie «AICGISY) laswe (o la,giS1 51 SO 12 5 i 3l e i dulire 09

0 S Jol> CAICGIS) Lawe ;5 Loyl oS 5l Jow Sl (aiaige 408 i Finl & o S polaa)y

Walds (yogei (098,
sloc B i 8le 5l .0u0 )5 ooliiw! KAUTO DESKMAPY |f58ls 5 5l 05250 (sladids f0gei 058, i
e SO ol el Jdow aS ol a4 dxgi Lol ealds (Sl slodiss jogai sogd, > (slos pnS
LT oldes g «AICGISH 5810 5 jglate s ol sl BB (g ) Jow 5l ooliiwl b g 009 dtboais
5o dndllas 050 ddhaie 5wl jattine ol a8 5 laiis Lol y UTMY Slaize giaew § ol <o
a0 Bige58) (6 Pl iy laeme o e SlaJidod Coenl 4y az i Lol 13 JLeS YA (5
S8 das ae eolatul 0590 slojlaale Sledbl Hlad SIS lgs «ldas ) 50 5 00l baws (6 i, Oledbl

! o..no)fw_uf.o\’* B Y. )J‘)J LQ‘J..“&..: o)lwlsw;

Sloslgple pguad 535 2 Gilwg i bt DEM) (08, (ol Juo JuSld
sleslaiwl L glay )l og-8, Jow (guiod ol ;0 .05)l0 0929 olai )l slrosls Jdowganys ;o salide sl iy,
aibe Iy umo) gl (2,152 «TIN» .Gl 00l 43 «AICGIS) Lo owe )0 «TIN» ilie platols asils o,
&l Slol Gledlbl a5 canl GTCTINY Jow sblse 5lams oo Gialed dtwgmpbds ie o 5l glacgome
ol b > s sly ol ez L ool (sl a3l AT (g 0900 ISUS sz 2)lse b (Al
2 OlsSe ) it i basl ;0 5 iSa S slacdin il oo yitie mhaw ;o 85101 (g2 0l 0ol
‘L@wij_ll.la.é aile (pasy mhaw jo Sl gyl (B)lae 0ges &Sl el cols bl I i (ST a5 Sl
&SNS el )l bla s o515 5l eolaiwl b cdods olgh co |y cpe) (sool5,45 g aid o bli doyo yeidlllas

Oy aS oSl Jelo (ioles 4y Cans (g in Como 5 S8 L«TINY o 0ilel so 2)l9e (] doe 10 10505

Loy, 3l 5 9,50 Bad an azgi b yolo Goiod )0 sl oo (5 IS0 Bileads Jlgen g5 sl (Bl
A oolatwl 398 «TINYazg i



BY o)los AF Jluw IFo¥ ybune

V27 L (of adlaio— (5 g yhialal g Ladl yaa

S 5 a0l

G5l Goan T L mll Wz 4 o b Sy bl obml @)k 5l ) preal (5LaS (6 S preal 808
Sl bl (Sen 5 aliis sla ool ) crped (SBlaal ol Jols (6 S el S5l oo La e
S il o sl g Slsil 0 2L 5 Lad>ol, 516 5o sl 5l (00 @ls 5 CBlse (2] oL
o) 9590 5 sdlhe (g Ly oo o0)l5o 5551 50 il (65 ol Sk ol Lll 2 000
=5 Sl (e bajlone all 38,5 )13 cw) 9550 Jlre iz elaly (S preal 45 Cosl 00 S ool
may Cowl 28,5 )18 e 4z g 9550 53] sladns ;0 oS o lmenin (6 S peeal laghy, Ho Wil &S L
Lo sloojg 55 S promal 580 oolitul Jlore (il S Ghoriw Jlae Ko 5l sl sl
9 S2elsST ey Lo (eleial (cnlw Jslge oy JolsS pgi) 45T sl oz 9 Jlgd0 (e (st
MCDM» sz slaJums ;5 35l o0 F)lgd0 1) 059> (nl 33 (S el 9 Copike daofgn (l 5o (s3lal
3 il a1y S e Wl a5 ain Lelse alox 5l ddasre ol g bosls (Souoy da s suws
A opl )0 (o (6 S el AelgB (VE oo Ay 5 ol Sa 68 (saews) sl 0350 Jos 5 slaans
(§hedg e b5 sla by, wole S0938 (23059 g, 1l wiile ] o SeadbaiS il aS W jls sy
dsllae slagbsy g Jlowsl dlads gla by, o dulow Sl pealids a6

o puiiio (5 S 0310l g (Sogtdo Joho S B 53 (o) 12 8590 Lo puiio

Sl arg b cd S 18 ) n 090 5 BRIl i 2l 0 Sl 2 6l Jlre 25 0 ol pem a4y (Lol Jlae £
iy po 1 a8l o (s et Sbe Slalllas jo S5 (b laaslh (Aegh cnl )3 eslitul 3590 (sla i
g 5 GISy Jl53la 5 a oadiawbre slagyjy JLES! g el (0230559 Sz b jiite G039 e
13 ol a5 (sl it 51 A5 il o IS 5L g canslin (gl it ciy 5 Sl g 5l cenlts (gladi
Cel Lajlono s ()] i 457 00,5 (oo el Sl 2z ol Jlone jo 5 ol Jles (lgiear (iaghy
YUyl S b bl (oiaig sladdd g (29,5 Luled g oddidnlons slagyg 50 S35 (e a8l
RET

bl 9 S sl Julox ga joxi

polay hilo,m ‘<_g)L,oT sosls Judoiga i doaid (glw cogd, 9 ledbol 0g,9 ¢ Jolds Gudod 5l al> o o]
el ) sla el plovl Coles 1o 5 oldl iz oMbl g 5 08l oSl 45 SleMbl 5ILT (glo lsale
Sl oo i BB o)lresizr (655 el mwy b 93 «MCDMD o jlnsizr (655 peanad 501 50
AMCDM» o jglaiasi (65 ol — o AMCDM» dibosiz (6 55 povad il

(oS b 0l o yie) 95 0T oy S5l sy lmosiz ko plosl 51 B :MICE» (6 lroniz (oL
ol ol jlexe iz 25l Gesb 5 ] uias) gls



BY oo IF Jlo VoY oyl VY () o e s pislel 3 L

oybonin Uyl Jolpo
A)D.SL'JWJ ‘@L.’.})‘ u.,.:)_sl.c J,&w ‘LQJ P odes aS Cewl ‘_,’JLLQ.C ralzu" P)JW‘“‘" o)L,,Ma;.g 6[.&:0‘2:9) 611.5)'5“-5

25 bilsy 3l olmeniz oLl Cam Liegh cnl jo adlb s Sledbl Lo g Jelge (g s cedls (0 S
20 oolaw

X11 X1 X1m
X1 Xij xim] (V) alasl, X={%x% ., x" () dal,

Xn1 xnj Xnm

X =

S 005 8 lastewl
[
€i = J o oolaiwl g adaly slesls fyoges o lasliwl gl
Z Sii
i=1

DS gy leslaiwl ols goln 0 )l (6 Lreas Lglg.)')‘ 40 aS ooty 0,5 o lsliw! gy w5 Jeere

Ol oolazwl o - S;; — MinS;; Ol s g =l jo a5 il oy ddayly o las
ij = -
MaxS; —MinS;

g oo oslaiwl y 3 dbayly 31 all Y 4T 5l ool e byl A i Sl el ols «Bas 4 (60 )lge o
_ p
(n—r; +1)

TS k)

sl (539 G
9 (RO (g3 by sla by, 4 Gl oo Abex ()] 5l a8 Cenl o WLl (59 (e sl (s30aTe sla iy,

b oslatl (g5 Julow anT B g, 5l e lins 4y (800359 sl Brion cpl )0 10,5 o )LEl g Al
0Ll (35 g Jslse ()59 Ao (295 Auslie e fle olml il Al o ds Jold (295 Aslie )

SEIL B
yLro (ormd Crod! ¥ Jgur
2 Comodl az )5
Dl Comnl wopo Vvl pie (gt e 4y Cond A
sl g Sl sl e (gt e & Connd v
R D e e e 0
ol o (6598 o piie (g e 4 S ¥
ol Sglune Coronl S5 Sl gt pite b o jiie (gt e 4y S \
sl Zeponl 05 (6595 Jlans pie (g yrile 4 o VY
Lol ool 05 s e (g il & Cand Vo
el ool 05 Lo Sl i (gt jiie 4 Cond VY
sl Gl o oy Ve e s e (g yukine Ay S \/a

(Saaty, 1980: 34:x..)



BY o)los AF Jluw IFo¥ ybune

VPA D (ol diibaine— (5 pguds Glslol g Lidl 3

U190 A lio Ly il Slny

85 o )5 jlire 90 (o slacogdgl (lie crad 1 A B Y Gl g polie by bl pwliio ¢ g, 00!
Szl B jlne ol 90 A jlise f 51 (im0 Bl a8l g0 anlie G pilo o5 05 o0 (258 ol (Y J502)
Bl o ¥l il 4 A Jlme ST oplpls sl o ) A Jlse cal ojlail 44 B jlrs 0l asils
ourls dml oz sloaiS Al gl hie () .cd 3 wales /0 Jobe AL aslin 0B jlrs cuoy
el (5955 b e 5o (elidie ol wles eSS Jouzr Gl Bl 9 99d 00 a5 T4 (2lgs slaanslie
el sn yskaie s le (Lol Jhad o) sue cplpls ((Jolee (o)) 05 o0 e ]))

Sbxo sy 39 Al

il 25 Jolre Jold al> o 0

(290 dmlio G il (g o polie (10 S @e ()

3,0 o6 TontiJlo g (2693 amaliie G Sl ol o 5le) Gigios Egazme 2 o Slodilin 5050 (¥
sly oadJloy Shltal ggazme (30 S pond (my 100 Loy G Sl s 58 )0 Waadlhe (Silee dlona (F
S e ol 1 sigdianslie 5l lims (e 53 5 siosS BrieSile l Lo jLne Slow 4 s, o

By S (yaosS

] ) Oldas Jolis al> 1o ;,.3.‘ 6 b v |55 oq..i’;f:de slawslio a5 D9 50 (yaatS > e Q—.’.‘ 4o
(ol (GUg0 dnlie w Sle Ggiw gl 50 Jlme (gl (59 (9 S po gy (G39 Egezme Yo (S
ol oossigez A1 ol G ile (gt msms 55 slene Gmages (05 esd 59 lere eesd @ pS e
LD)JQM )o ).:OLD.A

«AHP» g, 31 oslasiuw |

L_.QJJAL' OM‘SJL—MJL&-MJ 6[.-@4.’79.«» wLw‘)J (e ! «AHP» (55[5‘3 JB‘ u.....‘>u «criterion» L: me uL’?Lu‘
oy 50 Glejle slas ol g Claal sl lal a5 sl o] by, cpl Gailys  (oSlealade cde g o oL,
Lo, 3l S G295 omtl e o el 4 U 0ged (alelid |y boains Lol (oS L g 05 56T 050
2 gainlamglgl e 35 >g) duglie leolaiul b aS cl Jelge Coonl i g (goinas,y sl 0,8 5
el 65lai0 IS g5 srduslie o sle JoSid il ol a5 ax x> 09l co aiSlo by lae 51 S
=9 Al 5,k 5l alisee sla lre (bl a5 e Sl o S pedlide o 0] 8 SLUSS Coa
29 Anlie b jo yolic dlasd (1ol58l ex 0ad oo ooliiwl 1 o lxe 4 23059 Sl ST ol Ll
malls oo 0y T8 0 o e ol b 1 1) (6 S e (b Line Ygane ol il (S oo s |,
il 3 Jolie Jolss «AHPY 516

o ple Sis g ools (o 3lwoolel -



BY oo IF Jlo VoY oyl VPR D o e e islel 3 Ll

au Loy b ol a5 Sgdi oo o o8 )0 ks 5 gt Sl alas o slasl: ol ()59 dlone =¥
sloagiy 5 desame ) sy 5o oadi b slagys dojlins (2l (59 Amlne Sl 5 S yo0 o N o5
ALYl b leysy JS gaemme oS oo oo 0ad Jlo 3

] dl> o o> (slylo 0g5 aST 33leT s )0 gl Ciwods =Y

g o lre (359 ylake 4y bapyse 51l e b oy Hlade G gl 4T AW sl

B ) ._L-n _ o 1 N AW .
Sl co o aubre Cl=— (5, 55Lu (asls auls L=ﬁ lel(m) BBlg5 10 ansle

Ci

CR==

Ri

OYAAYN GLen g gomm) 0Bl o) 5l aS b ojlgen (6 )55l o yo Jlade

Luglad jo 5,55l

B 5 48 oas S praas &gl Sl Gl el ymabides il 0 T8 @ bgsje Slaaslne ales Ly s
O el s g Al ;3 ()Ll g e 459550 5 3 pdy o0 Djpe e oe ol (2o Slalie i Sle
A8 Col lalwg o )55l # 5 o5le oo (hgadre |y Slawlxs 3l odnlcamsdy ol aes o asli g bbay 3§
oo gloa slis 5l ol slacaglgl an (g oo o> ax b aS v o lis g azle jasein | )55l
G 5l bl wuly iol33l baan e slaws a5 284 Lol alil ool (5 el 435 50 dslie 9yl 20,5 slaze]
G5l s 813l cwo slezel play 6,85k 75 6, S B b a5 0098 e S|y bbaslas
D9 pdai d e ol Ledglie oD jao il o )0 g 00g Joud B brannlie (6,55l 0l o)+ 5l S
gl oo 43,5 S 5L 25 denlne sl nj slapad

Eg—omo )33 g 0d 0o Ko (597 (S 500 58 (Z9) ladmslie Lo 1 S5g Egerme I dlone )
el Cewsdy S

S5 18 23S redl (d Sglgl Sl Ty (59 Egeme Hlon polie i Bl Jlo p dnulne Y
Sl Cawday

D23 o Cawdds |y LMaX (6,85 (6,18 polie 1S5l Lmax (o, glcamsa -Y

Al ;0 39250 sla,Lre Slaw I s ,le N S Cl=(Lmax-n)/(n-1) : 5,18 3l ol dewlxe -

el ol Bolal el o )5 5w (el pd 1 (6,15 s 16 )55l il il -0
0 Jgsz l Polar el oS o pla |y bawglie o 6,85 S L <0 (6,55l cos CR=CI/RI
A gl gl (F Jgas)

RD Solas Gk plis Y Jous

10 ¥ Y WY )| | i) A v 14 [\ f Y Y n

00 | LAY | LA | BLEA | LAY | BFR | BFA | BFY | LYY | LYE | VY | ] 0A . RI

(Saaty, 1980: 34:.)



BY o)los AF Jluw IFo¥ ybune

VYo (ol abaine— (5 el Giulol g Lidl 3

e il 50 andllae 3550 Gblio (600 el (3l 50 oy 2

SLeMb] s )0 sdolimwdd (g wbal g g 0dl (B339 AHPY g, wlul s oo ynd sl lro s
A gaaiws oS L Lgﬁ;\iwi i ol k> 6;-:;\3.%—‘ 09,5 = 4 «GIS» ‘S,L:_Q‘).x}

o3 (sl aidly
slalols g o JUIS b alold aslog, b alold « Joww U alold ccs (6las))) Lo 51 G jo o (59 sloaids
b et e doalllas 8550 B3g9a e (Sl (6 pin ] Gl bl oad s (sl jlire ) 5 G (s

(ALY JISs)

13000 615000 10000 e u_q e m‘" () [ @i 2o @
5 Yy oL i
i ¢
| ; : {—
i - s g 4 g ol g g i
§ H 8 <§
H i Y i =
POy ) A gy
H . ETDS ol T
Hi s :
3 3| b s gy 3 G [k gl gy

T
=
¥
presomn
:
i)

‘
: ‘
B =~
‘
; |~ i e
3 9|
’ (I s
i - N
1 N H H
! - H H
W - 1 0 6501300 2600 3900 57“; W E
0 6501300 2600 3,000 5.? | : - — T — pr—
i sk ks sl - b s s sk ) T i)
(OB gie) ol jlemo 33 o il 53 (6 2 o] Al (F JSCS (OB gie) g1 5lamo 30 o il p2 30 (5328 | Al (F JSCS
= == s e = o = = o 5 = ey
5 iyl
I - I 1
§ G ol g g 30 ; Bl Gt i g i
sy, ot

e
o300

gl gl
L _ .§ e s pias
i (= ! | EW
: :‘; S | ETEEN
) 4 Ly
§P ! B g § -h»;
e 0

i
T
¥

|
i
z

0 s6oix0 2600 3%0 5200
i — —

¥ S —
w E 0 6501300 2800 2000 5200 W - I
H L] I [
' eGS0 [ f N e QIS 10
g s NEGS 10 i §

4 — — — L
forzcés” [ (I [ [ o0

== —

L =
layzosa ) s i a0 Wit

(5155 o) 4il509, B kol jlumo buwo ol 50 (55 cmms i (P S (OB re) s B Aliold jlixo 50w il 30 (6 2.5 coummo i (B S5



BY o)lods AF Jlw IFoF ybano WYY D o et 5 et sbel 5 L i

3 ) oy s T = e T ) o s ey
Al A g i
R =l
N b aold g i 9
o
¢ 1 !
g 3
< g,
1 s F
B g iy §
i S| < i
HE S H
S jms
E' HNERESES H
b Ml ESESEN !
i 1[I
0 8501300 2600 3900 5200 “%E . 0 6501300 2600 3900 S.ZI:}
e —— 4 S ity i S ———
i . L | L S . F L L = = T
i ) T . T w vt ) ) rTy Ty iy
(OB ae) juw sl 3l aliold jlaxo 4o ‘Sﬁ.%WT s (N JsSo (OB ) UL U aliold jlao 50 (6 93y o T aids (VY g

war il g (20059

L) 5l byl cael Galds g duslie yigh ol )0 oud o (6o )giSB 05 Ll IS 4y del iy &1L1L
Sl Catl BamoyLis A dae 5 55156 g0 (ol Conl 3o Gl V55 a6 ek 0l (5,105 551 4
9 Lo yes e dan (Lwlil )5 Hlai (g jslaez 5l an (O s0z) ol oo ;500 951 L anglie o ,5u516 S (VL
o=l domas . a3,8 1,3 5s e ile 10 g dnlie o2 L g0 4 g0 «Expert choice» l53le 5 5l ool b s )lss
A ol ioled (A USS) Sloged & jaods Oldas

5518 90 4y 90 duy Lo el (D Jgu

iy Copnl o
).g‘ﬁ h:a.:.&&‘ \

Lvgio Cooal U ol el

Ligie Coasl

69 Sl U lawgie Coonl

695 Cuenl

GBS Cueal b (558 Coonl
S5k oo
8ol 393 U (598 L5 Coonl
Gsdoolall 558 Coonl

o|l>|<|>o|lo|s| 1] =

(FVF-F10 N YAL Saiodlo saie)

17. Malchevski jacek



BY oylad AF Jlo VFeT (b

VWYY (ol abaine— (5 pguds Gilol g Lidl 3

0224505 0.25
0.2
0.15
0.1
0.05
. r r r T 0
N NS NS NS >
g 7S
b) b} N4

RN
3{’? \.773) \ys) Y’y\j

«EXpert choice» 1381s y b b xS s (339 -3 S
OFY B8, o)

B3 80gao 3O e Jlas (o led Gusvaiyy

G A IS (Vg O Vbl o)l jo s oz 8845 845 5 gabaiys ©lp (Gidsh 5l dl>ye (0l o
el 09 9 00l (5285 «AIC GIS» lase )0 Ioaze Juw yhas 10 S50 sloas¥ w5l sdwlcwwsas sloasss
A Al gty bogasre ;o (VY S e Sl gaisaigs ol A 9 (Ve JSD) ey

AL Ylge
\ o L] - 40
ir ‘ 3]
bl &
gl B 30
g. .g :]él-h'---')a-
e ki 5la gy |
g ! s 20
I L EES
|:].|...,'.. Seb - 10
i 1 [ EBEN
g 3 - ARG e T T T T T 0
_ e N S Y
0 0501300 2600 3900 8200 w E A es
I (R )
R e Vg Bg) Gl (51 50 S sas gadsdiny i (1) S Expert Choice ,l38lp 5 b Jouw (soiding sy Ly (oled 039 (1 JSi

(Qlf..\J)Lf.i o) (Q@M)lii o)



BY oylat IF Jlo AF+¥ yliamo

VWY B (of ditaiie — (5 g GlsloT g Ladl yaa

SR Bgaze A 3 obj kS Sy Yl b LS (03 ) 5 05 (L S bt S b L Gen K
g = Ve g 0 bl Lol 5l as e ) Tagas a4 aas o lid culidgd gudaig AlE aes e lis |
o, Feodangine p s a gy 0 0,0 VA wl) bt gaidiyy 0 as 0 VWY ol LS s sanany o
s oty 2 3T 65 50500 5 (68 e Bl 51 o s Sl ey 55 o T S aigy
b ot b o lasd 5 osged Gudl Slexslo o135 sloSsh (69) 2 (L2 ) asE L) Jou

20,8 olonl (VW) Y USK) Gipghy 9,90 ddlate SleiBle o515 slaSsl jo Jw

o [T e 7Ty iy T Siso0n T o ) )
== i} = T _ T - =T T _—
CE ol L oy
| % !
5 e 5 50 50 s A o S5 30 S
H i
i g < gl

0 _6501.300 2600 3900 5200
o m smemmw e

w B
0 6501300 2600 3900 5200
1 [ s e ———
L TAes o F

— — —. — - e i
5500

sisees va000 e T w7000 -

‘T

(G155 ) Yl s S b Jos s 5 5yt e gipaigg (I S (5055 i) st S b s s 53 5yt el (sukipaig (1Y JS

&S Ao 9 g
Joe Sl ooliiaal b s ol 50 52505 068 Ve 90 ) 3blio 60 (o2l s ndyms] gy 4 p2l> hagly
Loy asslop «AHPY sl pealade Jdod a1 by el 2 (25059 9 «MCDMD 8 lnsdiz (6 o5 oS
= 5 Jolse 5 s s sonaiy oles dad adg 4 pladl «Are GISY Sl Judoo slaca bl 5l solaul
- JUELONNE A JON-P VRS NU gUk{ F OO U ¢ ) PR L300 FRY ECRLIOW] I X PON S RUG i I A TP B4 = CO RS UE= VW
Vil ey axls o b al 5y 6l Ve 50 5 ) Bblie LIl a5 o 4 el abg e
o £589 ylas Jloiz! o iy Glineds B sac ¢ Hhas Jlosa| o S &lis ) sae 4 Sal (g WIS O b
Goindigy ALl g dewloes alflos O jgod (9506 Sl s (59 KAHP» g, 5l oolaiwl b e 0l o0
slacs, b aY jo qgomday slodid ;0 50 yol> Gdss ,0 a5 w8 gl 5l lize g0 ] 51 S 2
4 Glat oo ados o] 5l aS cul oad 4l 39 S (Gl (g0nie (sla by, ] o0 asuive caliSee
b9y )l Leslene dn (o830359 Sl 325 ] )3 05 0)Lal (25 Aulie 5 (B (e tsla s,
§ i S ggo (iR S 5 Gy, Ly odelimdan gl 5 (g, mal b esliul (g el a3
OF )00 5 6 ymid OV V)L 5 4355 Sz (V- V)L San 5 Casgoiame o)+ ¥) ] 1Kan
bl ol jlacs,0 ) aS aes co lis Guiod cpl bl o)l Cillas g Conl guanr (VT Y);5,0liS 9 )5
By o oy Tk slas wo o Yo ol sl o )n VY b ks il Jhs sanaiy 0 5
3 ot gy At ol bt ls )8 (68 o Bl 5] o5 e s gy 5 koo ¥ 5 kS



BY o)los AF Jluw IFo¥ ybune

VY (ol abaie— (5 el Giulol g Lidl 3

bl po Jow b ablio gl p3¥ (ool 5 omo 552,000 0 sl (e oo slo 5], (s £33 ol
AL e 2 50 Syl Olime bl s BN Ve 50 ) Bblis o &ly b 2Ll g
el 00l )‘)3 k-JA.M) 5o )ngw] L;o‘)‘ £y ‘) d.’aL.A L)"‘ Ls"‘)‘ axdlas S,90 509&2@ JLAAA) o g_:LCLa))‘ S92 9
G PEZ 5 2P a2z 50 (400 VA e 5l pdycnl (6 ed sloolShsS el a8 05 o Ll 5,00 5]
RIS TSI W

Sl poY o 3Bl Oy 0 g aid I 18 o a5 ee )0 dxlllas 090 B0guze do 0 VA Bga )
WS o bl 1 bl ol o slazl s b gl Ol b 5l (6,55l

GloosS 4y y0gs spide e 4y 0l ol g YU el )l 4y a> g5 b cdalllan 090 B0g0me ol slocend o =¥
5 hbize glas )l S5 @ ] 3585 5 608 ples po Y55 il Sl 6 xTslr Caz e ol s
ol bl asbe las 950 sl Jome 5o ai o Sl ©j950 b slah )l jo Shlus 5l 655 ol
5 0l3=2y slaplls g i adlate jo sl (Jy (bLs bl oS5 dilate ;o (g dngd (LS 5 oblawy,
Do oo ST 08 ddlate yo Caige

s 0dgae y08lysla frns g Lo U plu 5 (2l olie 5 lrpliee potass g pole 09 Y T

Srolre 9 slrolies Albog; ma > 0 0d 55 Sl xS el g jlre st slegiSbe 5l 6 S ol -F
Lagl jo o g589 (Y Sy a5 (iblis po anlllas 3,90 0900 Bl Belaio (LS idgy il -0
(2l s ol @8 535 5l 6 Ssle 5 oad (el

aalllas 3,90 B09um0 (028 Do g 2oix Sltend ;0 e ) SwleS s slp GleiSle By 900 pac -F
adyle ol s g e glay )l oS

20,8 Jaedsllass g0 80gammecsliogle Joxe 4 L g oduz 5 Ol Hlaz sl s ﬁ%widb‘sﬁ)w—/\
8ly e o9 B b (silupslie 5 (s3lusl 5 b Bl sl Rt 5 p3Y SOl 5,5l eml 8 -4
anllas 3550 33905 ;0 0l (6 pdycam! Su, b L2l o

oz e 5 sl Gl s 59 A 538 5 S35l -

(_gL_.Qu" (__so (_g‘)_.a f)y ).ub._‘ B 9 u)L.w éﬁo (5‘)" QT )‘ solaiu! pae 9 S e u)LolS (Omimsira C)Lc‘ -1
Al 5 50 b0game IS jo el

Ol L ablie gla 5ol 5 Jows (ogas ;o axlllas 3,50 B350 (laig s 4 3 (slasigel &I 1Y

addllae 5550 3blis )3 Sen 5 5 ed Jlaia Slapiasw Sbnl s Jow Jlas &g & (i Y

b o sladeli g aid Faloul Claladl  jeis 2bj,l 9 oylai -\ F



BY o)lods AF Jlw IFoF ybano VYO ) o e s 5 ol 5 Ll

&lw
Lng C)_]c )é ‘FA.JB‘ ul)u..u ))‘ )Q uy.u..: ).;‘).: ).5 6)5] ul) (\\‘*\’) oLi: ngo‘)Aj ‘BLQ‘.” “;)Jo uL»Ja.\Lo sdiloww ‘QLT)M‘-,_‘JA.l}
FA-Y0 (o ) o)lads VY 0,90 (i et Ol i 5 (6 Kiin ol (i o e 5 (6 e RKing (IS 4 i dagd

https://dpmk.ir/browse.php?a_code=A-10-617-1&sid=1&slc lang=fa

b SLblse (om0 50 (5 b Gblie (5 pdy ol (Gl OV F 2 V)0gm0is (5 500 15l (o3l (o025t p0 «(SbL,
AV-D1BY oo AT o,lad FY 0,50 « bl iz olojle « aliliz oledlbl aslilas « IHWP g, 5l oolical b aJ3)5 5 Jous

https://www.sepehr.org/article 705645.html

858 Ol ol o pae slaggy il Sl « GIS o (656 Jawe 5l solaxul

Ol Jo AHP-FUZZY .S 5 Jow 5l eslainl b Sz bl jo Jow s gamang (VY )oaan o slis caimn o 215
£V o Vojlads AYF 090 o) olKisls pgy S dolilad oyl ol iz o L
https://aridbiom.yazd.ac.ir/article 3438.html?lang=fa

aalllas o 5518 Ghie 9 (ANP) (s aSis Judow 5 ooliinl b (s b oM jlas s aige .V F¥) o0 0 csolie g putlpl ¢ calos
\A;’—\V\ I8 s\ a)Lo.C;} ‘\() 0)5\) ‘)95 ﬁLu cli».':u“é ‘LS)-Q-**’ LSMJLMH fg.v L.SLQ u*"‘bj)" A.AL».LAB ‘A.él]a).e(:a:ksd)}n

https://grup.journals.pnu.ac.ir/article 10668.html

debload oy aore Sladlas ;o 0)bas iz (6,05 el S Gg, 1 (5900 (Ve 0) il QIS Als 0 lgs ¢ SlnSsS SO
AYE-YV-p o &Y o)Lo..fa AR 0,99 ‘U‘)”‘ Sy Ja.«.‘?bc ULAMA e yer il S Ja.».‘z.o 9 uLu.d‘

https://www.sid.ir/paper/1042256/fa
Sy Sl oguy late 5| Jew bS5l (o0 (b 285 O F ¥ Lo e ( (oM 5 8 SIS VT s ) sl

FY-YV oo FFo Lot N Fo,90 o o5le el 5 (5 lors it buSiidrg s laie aolilad ¢l Wy p N r:Ua'.S J9 0 SG)
https://www.manzar-sj.com/article 183999.html

GeiS il oys0 b sl el ailog) 10 Ol 489 Sl ganaigy (VT Y) sl ol o lawly 59 0 «cdllas ¢ cwge ccule
AP o)loais Y 0,90 ol oy oMl oljT o8 iisls ( sLdl > slad 4 a5 HEC-RAS g 00 Jow 5l oolaiwl b calise

XYY ao

http://geographical-space.iau-ahar.ac.ir/article-1-4021-fa.html

S G 9 )8 woliile 87 Gl o0l 50 Il Jlad gy agy 5 (2L (VT YD) g (Ol el (0l (0L ool 1 sl (5 5008
IVVN0 ao A ojleds ¥ 0,50 5 i oRils ¢ aims pole ;0 GIS ¢ j90

https://journals.tabrizu.ac.ir/article 18315.html

62,9 axlllae) GIS — AHP 3l oolatul b 55 Jow 3blio samaigs o ololil ((VF V) yuolans Lo uods g Jole cunsgs domxo
e TV o,las VY 0,90 bl cazs axly oDl oljT olSitils ¢ Jame ladllas g Ll i anlilad «(oig Glwl pd oyl oo
APY-VOY

https://journals.iau.ir/article 702170.html



https://tdmmo.tehran.ir/
https://tdmmo.tehran.ir/
https://dpmk.ir/browse.php?a_code=A-10-617-1&sid=1&slc_lang=fa
https://www.ngeo.gov.ir/
https://www.sepehr.org/article_705645.html
http://www.yazd.ac.ir/
https://aridbiom.yazd.ac.ir/article_3438.html?lang=fa
http://pnu.ac.ir/
https://grup.journals.pnu.ac.ir/article_10668.html
https://www.sid.ir/paper/1042256/fa
https://www.manzar-sj.com/article_183999.html
http://geographical-space.iau-ahar.ac.ir/article-1-4021-fa.html
https://journals.tabrizu.ac.ir/article_18315.html
https://journals.iau.ir/article_702170.html

BY olas IF Jlo oY oyl

VP I (o dibaiso— (5 pgud Glalol g L3

FYA) ao Yojlads O F 050 el olfils s Ldl i Liglel dloms (3] 50 5090 dalllas xpes ol blico

https://gps.qu.ac.ir/article 200773.html

Lg)_iw J..\_,o)'l ooLZz;_\JL.Ql)QJQS}%ﬁ’I Aog> 4 6)5J-’)-|4>J:-’L¢ 6@%5%5])! (OWYAA) ad a3yl
oylads Ve 0,50 ¢yl g oDl ol5T olKisls g 3,40b 5o 590 3l i 4 bdl e Oledb] g 0,05 aloxs (5518
AN as Y

https://sanad.iau.ir/Journal/gisrs/Article/934712

9 L.SJ""\—' g.H" G— 03, )s_la.w a ul.\-o.@ UL'_"'J‘ PR J.u.u ).'a.‘> L.‘:"l"))‘ JJ.A 43‘) (\\‘-T) RS VT W) ‘s 09.:5 “}C s)oy L_':‘"J}s
AYY-1ya B AN c)Lo.C;} Y 0)50 EM C.’b.w OMB)J ‘L'J...uj) “Mbo 9 Ui‘“" 4.1.’>bo cu;u.t.o.’ )S‘)"‘ )é M&uMb
https://jhre.ir/browse.php?a_id=2339&sid=1&slc_lang=fa&ftxt=0

by oo ol 60,5 QT ).ui_; g O gy digy (VYAA) a5 dea.ai 6)51 Loy oy o ¢l el 00l (g

(b mlio ;o oldl e Dledbl ailolu ¢ 550 5| iominw 4y 28 . L3l e Sledbl g 5 ol polas 1 oolatwl b ggol s
YO-064 ) Ay o)Lo...‘fJ AR 0,99 ¢ g »‘5 60)1.»»‘ o\;l PIER{RS

https://journals.iau.ir/article _668470.html

QOVYAY aidwl 169,50 adllas) 5kl 5 Gauawed oBwss 5l leadS sl Jaw gy OV Y Lyos o slad o ST Jgd50 ulaa
JYY-YY- (e YY O)Lo..i' Jf 0,99 ‘ub.e,; LSA))‘P oKisls ‘@L.sl).p l"ﬁl‘ 6°ﬂ)l5 Sladss 4

https://jgs.khu.ac.ir/browse.php?a_id=3802&sid=1&slc_lang=fa

References

Adil Akallouch, Ayoub Al Mashoudi, Mouloud Ziani & Rachid Elhani. 2024 " GIS Application in Urban
Flood Risk Analysis: Midar as a Case Study " Open Journal of Ecology, Volumel4, Number 2,125-148

Aidi Huo, Muhammad Ibrahim, Waheed Ullah, Safi Ullah, Adnan Ahmad, Fanggian Zhong.. "Flood
vulnerability assessment in the flood prone area of Khyber Pakhtunkhwa, Pakistan” , ORIGINAL
RESEARCH article. Front. Environ. Sci., 19 January 2024. Volume 12.

https://www.researchgate.net/publication/377814547 Flood vulnerability assessment in the flood prone are
a_of Khyber Pakhtunkhwa_ Pakistan

D.J. Wagenaar, R.J. Dahm, F.L.M. Diermanse, W.P.S. Dias, D.M.S.S. Dissanayake, H.P. Vajja, J.C. Gehrels,
L.M. Bouwer.2019. " Evaluating adaptation measures for reducing flood risk: A case study in the city of
Colombo, Sri Lanka", International Journal of Disaster Risk Reduction, 37 ,10.

Hualin Li, Shouhong Zhang, Jianjun Zhang, Wenlong Zhang & Zhuoyuan Song. 2023 framework for
identifying priority areas through integrated eco-environmental risk assessment for a holistic watershed
management approach”, Journal of Ecological Indicators,volom146.

https://doaj.org/article/d7beba62a7b24605b00747289b111ddd

Istak Ahmed , Nibedita Das(Pan) , Jatan Debnath , Moujuri Bhowmik , Shaswati Bhattacharje,2024 "Flood
hazard zonation using GIS-based multi-parametric Analytical Hierarchy Process" Journal of geosystems-
and-geoenvironment, vol 3, issue2 .

https://www.sciencedirect.com/science/article/pii/S2772883823000730

Prasoon Singh, Vinay Shankar Prasad Sinha, Ayushi Vijhani, Neha Pahuja. 2018. " Vulnerability assessment of
urban road network from urban flood", International Journal of Disaster Risk R, Volume 28, June 2018,
Pages 237-250.


http://www.gu.ac.ir/
https://gps.gu.ac.ir/article_200773.html
https://journals.iau.ir/issue_1133352_1133542_.html
https://journals.iau.ir/issue_1133352_1133542_.html
https://sanad.iau.ir/Journal/gisrs/Article/934712
https://jhre.ir/browse.php?a_id=2339&sid=1&slc_lang=fa&ftxt=0
https://journals.iau.ir/article_668470.html
https://jgs.khu.ac.ir/browse.php?a_id=3802&sid=1&slc_lang=fa
https://www.scirp.org/journal/articles.aspx?searchcode=Adil++Akallouch&searchfield=authors&page=1
https://www.scirp.org/journal/articles.aspx?searchcode=Ayoub++Al+Mashoudi&searchfield=authors&page=1
https://www.scirp.org/journal/articles.aspx?searchcode=Mouloud++Ziani&searchfield=authors&page=1
https://www.scirp.org/journal/articles.aspx?searchcode=Rachid++Elhani&searchfield=authors&page=1
https://www.researchgate.net/publication/377814547_Flood_vulnerability_assessment_in_the_flood_prone_area_of_Khyber_Pakhtunkhwa_Pakistan
https://www.researchgate.net/publication/377814547_Flood_vulnerability_assessment_in_the_flood_prone_area_of_Khyber_Pakhtunkhwa_Pakistan
https://doaj.org/article/d7beba62a7b24605b00747289b111ddd
https://www.sciencedirect.com/science/article/pii/S2772883823000730
https://www.sciencedirect.com/journal/international-journal-of-disaster-risk-reduction/vol/28/suppl/C

BY oo IF Jlo VoY oyl VY ) o e s 5 ol 5 Lo

https://www.sciencedirect.com/science/article/abs/pii/S2212420918303261

R. Berndtsson, P. Becker, A. Persson, H. Aspegren, S. Haghighatafshar, K. JonssonR.Larsson, S. Mobini, M.
Mottaghi, J. Nilsson, J. Nordstrém, P. Pilesjo, M. Scholz,C.Sternudd, J. Sérensen, K. Tussupova. 2019. "
Drivers of changing urban flood risk: A framework for action" , Journal of Environmental Management
240,47-56.

https://www.sciencedirect.com/science/article/abs/pii/S0301479719303974

Saaty,T.1980." the analytical hierarchical process: planning ,priority setting resource allocation” .NEW YORK
.Mc Graw — Hill.

Wenyan Pan, Mengwei Yan, Zhikun Zhao & Muhammad Awais Gulzar. 2022 " Flood Risk Assessment and
Management in Urban Communities: The Case of Communities in Wuhan" Journal of Land, volom 12, issue
1, 1-14.

Yared Abayneh Abebe, Ghorbani, Igor Nikolic, Zoran Vojinovic, Arlex Sanchez.2019. " A coupled flood-
agent-institution modelling (CLAIM) framework for urban flood rismanagement”, nvironmental Modelling
and Software 111,483-492.


https://www.sciencedirect.com/science/article/abs/pii/S2212420918303261
https://www.sciencedirect.com/science/article/abs/pii/S0301479719303974

BY o)l AF Jlo AFY ol

VYA L (o) dtbaie— (5 s Giulol g Lidl 3




